Cairns (1, 2) and Cairns and Niederlehner (3) have made the case for the coevolution of human society and natural systems. Raven and Johnson (4) define coevolution as the simultaneous development of adaptations in two or more populations, species, or other categories that interact so closely that each is a strong selective force on the other. The effect of human society on natural systems is so well documented that to discuss it at length would be platitudinous.
While many humans recognize that nature is irritating when encountered in the form of ticks, mosquitoes, poison ivy, and diarrhea-causing organisms, few people take seriously the proposition that human society can be dramatically altered by the selective forces inherent in natural systems. This discussion furnishes some examples of discontinuities caused by components of natural systems.
Can Natural Systems Affect Human Society?
The term discontinuity is used in this discussion to mean a break in continuity. In a sense, then, an activity of human society, such as the functioning of a steam electric power plant, may have its performance modified by invading exotic mussels. Most scientists and engineers and, arguably, the general public have no doubt that human society is having a major effect on natural systems. However, the possibility that natural systems can have a major effect on human society is not generally accepted. Possibly, the idea of the weakness of natural systems surfaced when ecologists began referring to the fragility of ecosystems (8, 13) .
By conducting enclosure/exclosure experiments in Lake Malawi, McKaye et al. (12) confirmed that predation by four primary shallow-water molluscivores limits snail densities in open sand habitats of the lake; they found that, in laboratory experiments, these fishes prefer the thin-shelled intermediate host of schistosomiasis (Bulinus globosus) to the thicker-shelled nonhost species. Based on these findings, it was hypothesized that predation by snailfeeding cichlids prevents the intermediate snail hosts from entering the open waters of Lake Malawi, thus preventing the transmission of schistosomiasis in these areas (12) . Subsequent experiments have demonstrated that one of the primary molluscivores, Trematocranus placodon, may be effectively used to control schistosomiasis hosts in aquaculture ponds in Malawi (14, 15) .
The fishes of Lake Malawi provide nearly 75% of the animal protein consumed in the country of Malawi (16, 17 (17) . Between 1988 and 1993, for example, the number of commercial trawlers operating in the southeast area, the most productive region of the lake, increased from 4 to 16, with adverse effects on fish diversity (19) . Current fishing practices in Lake Malawi are far from sustainable, and appropriate regulations for the protection of fish production and diversity have yet to be implemented (16, 17, 19) . Further studies are currently being conducted to confirm the disease-preventing role played by snail-feeding cichlids in Lake Malawi, to determine the degree to which snail-feeding cichlids may potentially limit the prevalence of schistosomiasis in Malawi, and to identify appropriate strategies for restoring populations of molluscivorous cichlids in Lake Malawi (J.R. Stauffer, personal communication).
In an earlier publication, Cairns (2) Garrett (21) discusses many other similar situations, e.g., the hanta virus in which humans and disease carriers are brought into closer proximity than they have been in the past. She also argues persuasively that human invasion of habitats once occupied primarily by other species or disruption of natural ecosystems in various ways (the white-tailed deer example is a good one) have caused disease discontinuities that were induced by human society. Of course, the best known of these is the resistance of many disease-causing organisms to antibiotics and other medicinal compounds (6) .
In the United States, chestnut blight was caused by the deliberate introduction of the Chinese chestnut (Castanea mollissima) (22) , which was more resistant to the disease than the American chestnut (Castanea dentata). This introduction resulted in major reductions in sizable specimens of the latter. A more recent publication (22) describes American chestnut blight, which is particularly heartrending in the Appalachian region of the United States. Chestnut blight first appeared at the Bronx Zoo (New York, NY) in 1904, perhaps accidentally introduced around 1890 with a nursery shipment of oriental chestnuts, which are more tolerant to the effects of the fungus; chestnut blight might also have arrived with a shipment of Chinese lumber (22) . [See Weidensaul (22) (22) and Lashof (28) ]. The amount of energy and resources, including economic ones, necessary to cope with these discontinuities will be substantial. It is ironic that, had the same energy and resources been used earlier for good environmental management, many of these discontinuities would not have occurred or could have been better contained.
Discontinuities in natural systems may often be neither linear nor continuous. Harte (27) notes not only a positive side to synergy (linkages that render the whole greater than the sum of the parts) but a sinister side as well. The latter is due to the high probability of linkages among all deleterious changes in the environment (e.g., deforestation with concomitant loss of biodiversity, acid rain, stratospheric ozone depletion, loss of agricultural soils, toxics).
